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WHAT IS CLAIMED IS: 

1 . A ferroelectric memory device comprising: 
an interlayer dielectric layer; 

a protection adhesion layer on the interlayer dielectric layer; 
a buried contact extending through the protection adhesion layer and the 
interlayer dielectric layer; 

a lower electrode on a portion of the protection adhesion layer adjacent to the 
buried contact and on the buried contact; 

a ferroelectric layer covering the lower electrode and the protection adhesion 
layer; and 

an upper electrode overlapping with the lower electrode and covering the 
ferroelectric layer. 

2. A ferroelectric memory device according to Claim 1 wherein the 
buried contact comprises: 

an upper buried contact portion comprising a barrier pattem extending from 
the lower electrode through the protection adhesion layer; and 

a lower buried contact portion extending from the barrier pattem through the 
interlayer dielectric layer. 

3. A ferroelectric memory device according to Claim 1 wherein the 
protection adhesion layer comprises titanixmi oxide layer (TiOa). 

25 4. A ferroelectric memory device according to Claim 2 wherein the 

barrier pattem is selected from the group consisting of TiN, TiAlN, TiSix, TiSiN, 
TaSiN and TaAlN. 

5. A ferroelectric memory device according to Claim 1 wherein the 
30 ferroelectric layer is selected from the group consisting of PZT[Pb(Zr, Ti)03], 
PbTiOa, SrTi03, BaTiOa, PbLaTiOa, (Pb, La) (Zr, Ti)03, BST[(Ba, Sr)Ti03], 
Ba4Ti30i2, SrBi2Ta209 and Bi4Ti30i2. 
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6. A ferroelectric memory device according to Claim 1 wherein the lower 
electrode and the upper electrode are selected from the group consisting of ruthenium 
(Ru), platinum (Pt), rhodium (Rh), osmium (Os), palladium (Pd), ruthenium oxide 
(RuOx), iridium oxide (IrOx) and platinum oxide (PtOx), rhodium oxide (RhOx), 

5 osmium oxide (OsOx) and palladium oxide (PdOx). 

7. A ferroelectric memory device according to Claim 1 wherein the 
buried contact is selected from the group consisting of tungsten, aluminum, copper 
and polysilicon doped or undoped with impurities. 

10 

.8. A ferroelectric memory device according to Claim 1 wherein the lower 
electrode comprises one of a plurality of lower electrodes, wherein the upper 
electrode overlaps at least two of the plurality of lower electrodes. 

15 9. A ferroelectric memory device according to Claim 8 further 

comprising: 

an upper interlayer dielectric layer covering the ferroelectric layer and the 
upper electrode; and 

a plate line electrically connected to the upper electrode through the upper 
20 interlayer dielectric layer. 

10. A ferroelectric memory device according to Claim 8 further 
comprising: 

a strip line on the upper interlayer dielectric layer; and 
25 an upper metal interlayer dielectric layer covering the strip line, wherein the 

plate line is electrically connected to the upper electrode through the upper metal 
interlayer dielectric layer and the upper interlayer dielectric layer. 

11. A method of forming a ferroelectric memory device comprising: 
30 forming an interlayer dielectric layer and a protection adhesion layer on a 

substrate respectively; 

forming a contact hole through the interlayer dielectric layer and the 
protection adhesion layer to expose the substrate; 
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forming a buried contact in the contact hole that extends through the interlayer 
dielectric layer and the protection adhesion layer; 

forming a lower electrode on the buried contact and on a portion of the 
protection adhesion layer adjacent to the buried contact to leave a remaining portion 
5 of the protection adhesion layer exposed; 

forming a ferroelectric layer on the lower electrode and on the protection 
adhesion layer; and 

forming an upper electrode on the ferroelectric layer and overlapping the 
lower electrode. 

10 

12. A method according to Claim 1 1 wherein forming a buried contact 
comprises: 

forming an upper buried contact portion comprising a barrier pattern extending 
from the lower electrode through the protection adhesion layer; and 
15 forming a lower buried contact portion extending from the barrier pattem 

through the interlayer dielectric layer. 

13. A method according to Claim 1 1 wherein the protection adhesion layer 
comprises a titanium oxide layer. 

20 

14. A method according to Claim 1 1 wherein forming a buried contact 
comprises: 

forming a conductive layer on an entire surface of the substrate including in 
the contact hole to fill the contact hole with the conductive layer; and 
25 planarizing the conductive layer to expose the protection adhesion layer and to 

form the buried contact in the contact hole. 

15. A method according to Claim 11, the method further comprising 
before forming the lower electrode: 

30 recessing the buried contact to within the contact hole to form an upper 

portion of the buried contact beneath the protection adhesion layer; 

forming a barrier layer in the contact hole on the upper portion of the buried 
contact to fill the contact hole; and 
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planarization the barrier layer to expose the protection adhesion layer and to 
form a barrier pattern on the upper portion of the buried contact. 

16. A method according to Claim 1 5 wherein the barrier pattern comprises 
5 a material selected from the group consisting of TiN, TiAlN, TiSix, TiSiN, TaSiN and 

TaAlN. 

17. A method according to Claim 15 wherein forming a barrier layer 
comprises forming the barrier layer using at least one method selected from the group 

10 consisting of sputtering, chemical vapor deposition, sol-gel and atomic layer 
deposition. 

18. A method according to Claim 1 1 wherein the ferroelectric layer 
comprises a material selected from the group consisting of PZT[Pb(Zr, Ti)03], 

15 PbTiOs, SrTiOs, BaTiOs, PbLaTiOa, (Pb, La) (Zr, Ti)03, BST[(Ba, Sr)Ti03], 
Ba4Ti30i2, SrBi2Ta209 and Bi4Ti30i2. 

19. A method according to Claim 1 1 wherein the lower electrode and the 
upper electrode are formed of a material selected from the group consisting of 

20 ruthenium (Ru), iridium (Ir), platinum (Pt), rhodium (Rh), osmium (Os), palladium 

(Pd), iridium oxide (IrOx), and platinum oxide (PtOx), rhodium oxide (RhOx), osmium 
oxide (OsOx) and palladium oxide (PdOx). 

20. A method according to Claim 1 1 wherein forming a lower electrode 
25 comprises forming a plurality of lower electrodes, wherein forming an upper electrode 

comprises forming the upper electrode overlapping at least two of the plurality of 
lower electrodes. 

21 . A method according to Claim 20 ftirther comprising: 

30 forming an upper interlayer dielectric layer covering the ferroelectric layer and 

the upper electrode; and 

forming a plate line electrically connected to the upper electrode through the 
upper interlayer dielectric layer. 
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22. A method according to Claim 21 further comprising before forming the 
plate line: 

forming a strip line on the upper interlayer dielectric layer; and 
forming an upper metal interlayer dielectric layer covering the strip line, 
wherein the plate line is electrically connected to the upper electrode throu^ the 
upper metal interlayer dielectric layer and the upper interlayer dielectric layer. 

23. A method according to Claim 22 wherein the interlayer dielectric 
layer, the upper interlayer dielectric layer and the upper inter-metal dielectric layer are 
formed using a method selected from the group consisting of PEC VD (Plasma- 
enhanced chemical vapor deposition), LPCVD (Low-pressure chemical vapor 
deposition), ALD (Atomic layer deposition) and SOG (Spin on glass). 

24. A method according to Claim 1 1 wherein the ferroelectric layer is 
formed using method selected from the group consisting of sputtering, CVD, sol-gel 
and atomic layer deposition. 

25. A method according to Claim 1 1 wherein the buried contact comprises 
a material selected from the group consisting of tungsten, aluminum, copper and 
polysilicon doped or undoped with impurities. 
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